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(54) OPTICAL HEAD DEVICE AND RECORDING/REPRODUCING DEVICE OF OPTICAL DISK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical head device and 
a device for recording and reproducing, capable of obtaining a 
satisfactory reproduction signal, even when the protective film of an 
optical disk has dispersion in thickness. 

SOLUTION: An objective lens system, in which an objective lens 20 
and an auxiliary lens 21 are arranged at a prescribed distance, is 
driven after being displaced to a direction of an optical axis and a 
direction crossing the optical axis at a right angle by an actuator 22 
of a focus control system and a tracking control system. The 
position of a collimator lens 16, on which a laser luminous flux 
emitted from a semiconductor laser 1 5 is made incident, is displaced 
by a control signal capable of always keeping a size of a light spot 
on a signal surface of an optical disk D to a minimum state, even if 
the thickness of the protective film is changed. 
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(54) t*^<0«2^] KSSS&tJJjtT^-f X^(0|B»P|±«a 



(57) C^i^l 




1 

>XA^ jitta $ *^r -f X ^ (D«-^ffifr safe u tziti^ 

4*$gfc/^^,^^fc. inKLfcat^^^y K^Sfc^Dlt^^fc 

r >if ^ Y X ^ (7>Eiiii5^S^So 

ic^Mi-r^fiabu>Xit. fliiiBLfci!au>x<t. cauv 
XA^f,stm^?4^fr3fc^^fT^^cr^^ u>xt(Oii^^'Si:< <t 

Tt>'55fc^'^^y K3gia<t. f}8SLfc^%U>XAN^Stai 
x^(OiS^ffifzS3tL/c5te.^i6^ n^U> 
X&U^ISBI!) U >XcOi»SJlK^A«ffljE ^ ttfc«^Sgrc3'.»: <^ 

x*t. nau>X6Ni^itai?ttfc7fe^^fT3fef--r^)U>x 

So 
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X(OM p Wf:: s:Si-r 4 u > X t . 
3t ^ X ^ (7)fs-^c5rc bHE L u > X6> ^ itai $ H 

1ijU>X^r-(D¥fT3fe^(07fe»*fC. 9 0JS/£Ct3feK^ 

Si:. fifIELfclffiabu>XA^^t^ttl^^4^r5fer-f x<7cD 

^ «ie®¥-l9: <t ^ 19: i+T ^ 3t 7^ -f X ^ <OE^S±33^So 
Co o o 1 ] 

[«^<7)R^^ttm^if] ^mmt^ KSfesa 

20 U^MiT-f X>>a)E^I?^^Slc§|-r^)o 
[OOO 2] 

fc. ;$SlSE^rc<l:i'j:»^^3'.j:Em$5d<^^4x^^(03Ffl 

m^ti<um * ;h.fcig^ A^ ^, :^ jgfr ^ss 5? titz^mm^i/t 

^-f X^(|?Sfe«ffl(0*^-f X^)i: LT. CD 

Lrt. 0q^i#3t?»5!C7^-f x^. iaiE<b-T-f x^. ^(o 

ft&<D3fc^-rX<7A<, «IJ^I#CD-R. MD. DVD- 

CO DO 3] 9tr^ :^<7(Dunimm,^^ib^fzib 

40 E*il»ttt(0liffli:«f5-r'&^-^<DPBira (e-v 

#S (lf~AOiXh) om^iz^-oX. 9tn'^7.<?\z 
HH^{S^mz±CtS^i>^^±7.7Mv hCOX^-^^fh 

/N A/cJ:or35$;h-^)A^«=,, J^ffiJtE$tll±?f!T>d: ^ 

3t^/N..y Kicfci>r. ^^su^Xfcjc-ssmsfecDfi/iv^ 

50 ^fflfSir^tfc. MPSrNA(D:^^iJfS44^u>X=^fig 



3 

o. a]iiL±tUi>J:z>izm^Lfz^^M^mi^x. MM 

CS.M. Mansfield, W.R. Studenmund. G.S. Kino, a 
nd K.Osato, rHlgh-Numerical -Apature Lens System for 
Optical St rase J Opt . let 1. 18, 305-307 (1993) 

C0005] Lt^LUt^i^. m^(r)m^(OXoiz2i^a> 

xt. ^n(Dis^m(r>^mm(om^izt^i^t<^^tzib 
fc. ^<7 09k^m(om.^(omtiz^':>xf$mii5i& 
^i<±cxm±is^t<^^it'r^tl^^ tsimt^^ c -So 

[ O O O 6] 

mm^ffu^tttiz. n^iy>x^mf^Lxi^^2^ 
iz7<p^iLJL-^tz^':>xmmmiiL^itfz^jr^^tiz 

1 2 5 7 9^^i>«i. !^gg5lL9_2 5 1 6 4 5^^«<*:ir 
[0007] LA^L<^A<b. intBLfc^ra'2>«lcSB^$ 

'h^fe/^S ^3fer X C7 (om^^(0 V^vO \z^\z^mz^^^ 
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IBiSiffl(;)T ^ ^ J. X — 'Jr ^ <0 2 tt5S(DT ^ ^ i X— -S' A< 

^fc. ^t1^u>x^fl|JaLrt^^2tfc(ou>xraa)raH5 

[O O O 8] 

U > X(D^ a la ^H® Wfc ICmr ^> Wi U > X ^fflt X. 

u< t^--^^%ms^\z^^z^t^^^^^nxu^ 

•=> Sttii ^ Igjfe $ -fr ^ J; ^ L r >6 ^ <!: ^ fc. 

Tt^^>3fe^'N.y K^S^C^3l^r. BJlK(DJ5ttfii<t ur. 
^nOJ5St®A<^®A^^>Pflffi-vil«ft{IfzSE}^Lfcy. db 

ffitt-v^cflffittfc^i^-e ^ ^ Hlfiitsi^a) t CD ^ ffl t >r -5 
^r^n^i^>xt. tni&(o^^u>X(D^u^^mn. 

♦Stt U > X6^ •=> It tii $ 3t 7" X ^ (D(S^® fcm^fe L 
tz9t^t<. J*«!U>XZti;^i«lL.>X<DI*ffiJiR2|A<«jE 

^ A> ^ Sttli ? ttfc^ ^ ^fr^t fcr ^ U > X ^ 

50 x<>:, mu<Di^i^>xii^i^mih^titzifc^^ni^tzr^ 
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as ^HfcSfe^ ^fT3fefc-r * iy>Xt(Dd^U < i: 4,-^^ 

*iB!j u > X am^> itili ^ ;h.fc7t ^^Tfe $ -yr ^ cfc ^ rc L r 

>X(DI*®itel&A<^iE^Htc«SlJc/d:>S,^9l::. ?t^^ 
[O O O 9] 

*ltWa>3fc^^'y K»ao«aBS«R!t. SDf^OKe^fcfl&ffi 

n#:tB^/^3feT-f X<7-V>. «q;^.(*D VD-R. DVD-R 

Coo 1 o] atT^-f x^;rD(*. afer>rx<78giii^— s» 6 
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^^yD:^a-lT.viti^>^A7^7tx>^ij (RA 
M) . U— K:r>'J — ;>«^ 'J (ROM) m^^^/uX-mfSi 

^tixi^i>^<D^^mr^cti)<v^^^ 

[O O 1 1 ] 01 tzfil^X 1 K^a 
1 (7)^i<*6«I'^d:«fi£«^S)!)<^5?(0»fflfcotNri*. 021U 
f^. «l«£d<ini;2«fiS (0l4>fci£€flI^UrS£^LT& 

<^fc<i:y. 3fcT=-i'x^os:^rsi«c^^o^56lg«T'3^iti 

^^ttmilHlKl 1 A^^i»IJ5»«#A<«ttS$*triX'53fc'^'y K 

iWl^ffll 3 ct ^ i^iH*! i^Sftf^ (D T rc +5 ^ o 
(DO 1 2] Bilffi(05fe^'^^*y KSiai fctt. SSIlh^^y 

^(DT^^ix— si^^fflix.rfcy. BfrE<Dai&h^*y 

^>^1|H]fflI^(7>r^^^x-'S'fc«i. K^a 1 

20 T'*^^?ttraffi^2 BAM^aj^^^h,/- h^^y^x/s^n 
«-^lc«-5i>T, i-^v^><fmmm^^ ^xm±^tl 
tzh^y ^><fmmis^t<m'^3 o ^it i.xm^^ti. 

Htz-PTt'-'iJT.^mm^izmrSi^x. ^XIMI^EI 

Ki or'*±?n/c^:i— *x$oi^<s^6<ia^3 i ^it- 
\^xmt^^tixi^i>^ "ttixu BrrELfc2o<oT<?^i 
X— 5» (02~044'f^i** 2oa)r^^j.x— ^0 

^ti^l^>X^ (0 2'-04 4'<D>tt1^lx>X2 oi:^ftJ^) 
U>X2 1) iz^ijmM^HtzU—^iftit. W\^Uf^<D 

COO 1 3] E^II^SiaA^ffi^iaf^^-KT'ifif^LT 

1 2X'±m;sstitz^m7'-^t<\^m=F2 9izmt^^ 
tt. ^yt. E^ii^$ia6<ii^s«i<t^-Kr'»<iFLTt> 

40 'f:H<oih ^m^f 2 6 A' E^p^^a-^^^ais i 2 ic^is 
$:K^p saEufcE^pi±a#«i3i»i 2r'(*. 
^^ 3 tmmm^^iri^x^ti^'Hmt^^thfzift^^ 

<POV^m(OtimzLXl^i>U0i^—^^. jfeif'-CX^ 

oizfRn-t^oizm^^ts^mBom^tr^mmiofs, 
mis^mmwii^. SLU9cy'-(:^<7 0i}^q>m±^titzm± 

iS^^Xt}ml■^ 4i)N^,tii:ti$-y-'£»-<^(§^ffm(Df?± 

coo 1 4] :^tz. 0 2 7bS0 7 if#R8LT. **?S<D 

EiiPi^^ar'^ffl^^tt^^^'N^v K^a(DfSfi£^si>* 
50 SlftlF.^i^d:<t'^col^rstt^■r^„ ^-r. 02&u:gi3fc 



7 

mLXfSimr^. oa2ao:@3fc^3t^r. i 5(*4t3i«: 

[0 0 15] 1 8(*tf--AX^U (d^fee— A;^:/ 

f**ittu>xr'fey. |i|ffi(D^ti^5u>X2 oir^Wju-v 
X2 1 <!:(*. Ki^iz^^o-mmm^&^nLtz^mx*. 

ix— e«i:7:*~*xiMl^^a>7'^'^j.x— S'<t 
tt:^(fiii:. 3fcl6^raiiziEsr«):&ffii^(D2:&ipifcffiSbSt 

i^L^tl^o ^fc. 2 3(*«aSffl5fe^-r/<'<X. 2 4(*afc 

^ajs im^itm^mifti^m^) . 2 5(i3te^msg2 4 

T'&y. 2 6(ifi±«#<Dai*fla^. 2 7(*:7;*— 
SS«"^(Oai 2 8 1* h ^ *y +><^ia««-^(Dttl 

(001 6} msizin'T^t^^y KS^fif*. El2fc^i5$ 
y 6 i:a)3tK«*'(c. IHlU>X3 3^EtS 

*y KSISt*. 3 y u>X 1 6 A<r^^iLX— -SI 1 

3 3i^pifS<D~SfajPsifc«i#$-t±/t«9gr'. iwiecoias 

#A<r^^3.x-'S» 1 7fCcfcor3fe$6:^ffi]fcfs®i^{45? 

coo 1 7] ^f^\^fzm2{Z7^-t^^^-J K^«lr^3t^ 

n y u>Xi 6fcj:or^fT5fe^rc$nr. tf— 
Ax^^'y-v^i 7fcASt-r'5« ^fc. mstzTjkr^^^ 

®<ou— Gau>X3 3»rcfcortt;3b^yA<:^^ 
< $ttfcttaSr'ay>— ^u>Xi 6fcA^U. ziy> 
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—^\^>X^e^'oX^^'ffiftmz^HX. tf— Ax::fy 

2 oiz^-DxmM^mtz^Htzi^—^f^tit^ mw}i^>x 
ur^tT^-rx^DfcAtt^^n^o 

[OO 1 8] ^tT^^X^^DlcAltttcU— »f3t^fCcfco 
10 «%U>X2 1 — *t«S^>X2 O— 1 /4 3tfi«1 9-* 

tf-Ax^^y^v^i 8-«^i±iffl5fe^^'T/NVx (c^yvK 
y*;^u>X^^A/T'«i^Sc^?nrl^^»3fe^^) 23-5^ 
4$UiS (eg^fflafc^ajS) 2 4a)ci:^^fi%^i^r. ^ 

ST'I*. BiIS2LfcE35i'Sl3t^tiiS2 4rc*5lt>6 4®(7)3fc 

3fc^ai«JA, B. C. DA^«^,(DtiJ:/3lS^^. Sa. S 
20 b. Sc, S d <t^L/c«^tC, b5K(D€-«^S a, S 

b. Sc. s dfcoL>r;itff^fT^i:t\ fifr8a(DS-«#a) 

^» (Sa+Sb+Sc+Sd) a)«-^^ll^«#i:L 

x\^tim=^2Q\z\hti^^o ^tz. BniH(7)#fs-^s a, 

Sb, Sc, SddOLxr. (Sa+Sc) ~ (Sb + 

sd) <omm^mj^'z>xmzm^^z?^-ij:x.^^is^ 
tLxm:hm^2 7izm^-r^a Bii8a<Dfi"fi^ 

Sa, Sb, Sc. SdfroiNT. (Sa+Sd) - 

(sb + sc) (o^m^ffu-oxmzis^^ 
<fm&m^t LTas*sa^2 8jcai:^-r*o 

30 [0 0 1 9] K^a 1 \zii{~t^^n\-'yv^:y 

^^a.X— S» 2 2fCt*. KK£0>J:^fc4jS^3 O, 31^ 

tz:?4—i3:^mmiS'^tt<mt^^Hxi^^ii^P>^ 
>Xm (>t1^!U>X2 0<t*i8bU>X2 1) 14. ffiTEL 

/t20(Dr^^j.x--S' 2 2fcj:or, at«ft:frrfi!t. 5fe 
%:^[Pifciise-r^:^iqi4t<D2:^rsiicK®i^<a^?;txr. n 
^yy>X^ (*t1^5U>X2 o<tli%Lx>X2 1 ) fc J: y 

C0020] Lfc6<or. >t1giU>X2 0<t*i»)U>X 

r*. ^T-<x<7D(D®t5tLA<fcort*fiBjbu>X2 i (d 

±^®i3fei^^'X^(D(S-^ffii:<Di£fii(i. flilKLfcg®} 

:7;^-*x^Wffl^l^(7>1|ll^^i6mc<fcor. «fcfia(D7:<- 
50 C002 1] <t c^T% K^a l^C^L^rffl^^ 



9 

«1$5U>X^|«fiJtLrL^*2^<DU 

[002 2] ^ct?, 0 2&o:E3(c^-r*«W<O3t^ 

tt^lSifcSEfii^-tJ:. ^*tfc<*:y. n y -^i U>X 1 6 
r L > ^ <*: ^ f (7) {tta f C $ ttr L X ^ ig ^ (0 ^ fr5fe 

[0023J •r3tC;b*». >t«!U>X2 Oitffl«jU>X2 
c*:^IC*t4^!U>X2 0<t^«jU>X2 1 ifCJzorliJiJt 

$ L > ^ >t isj u > xi^ rc A St * *t * A<5FfT3te* r- 
^bfc«ior»*ifeix>x^rc±i:«>te^^SfcS-^<j*ffi 
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<0±^^t<ntz&n^<0^mtztj:^^^iz^-ti:^(OX*^ 

10 1 lit. mmf^si^v^±^Hxmmif^^t^h>m^3 2^ 
itLxmti^^ti^^mmmm^izji'ox. ny^-^'u 

>Xi 6^Mil6:^iaifcffiI&|Eia$lt<b<Dr*i5^)6<. h5IB 
2 5A>P,diS^2 6$^LrE»ll^fi^«|iSaJ1 2fc« 

[00 2 5] rUt>t>. Mffll»4 6^t,«a^3 2^^>Lr 

r^^j-x-^ 1 7 izmt^^ti^miAmmis^it. 
it. f^mm±is^9!kmB^ 2\zt^n^m±is^iznr^ 
20 is^mmo^^t Lx^i^tt^m±is^(OAmis^f&^ 

[00 2 6] mTFi.ui^m'^mzni^x^m^i)^ 

8B» (ff±) «l<^0MJS(Ofc*)<OA*W«^^x.*<t, 

^) mi'fomit^iz^^j. ^r. =i y/— u>Xi eco 
tf 1 5<on^^<DiSLmz—^-t^ift 
miz^itoi^^'?u^mimmm^^7<^^^jo.--'^ ^ i 

30 fc^lsgL-C. =1 y ^ U>Xi 66^•=,^^T3fe^A<tiiit 

[00 2 7] sfe^'^'V K3$«1 A^t>aS/3$*tfcfJ«B(7>:7 

X^^ (*t4S!U>X2 0i:1tiftbU>X2 1 ) (Dr^7^JLX 
— ? 2 2A<^ti^5U>X5^^. ^Ifi:^fait. jtlAfcHS^-r 
^>:^fpi(t(D2:^ifiifciE3aiEiaLr, Hti«Ba>5:^i^u>X3^ 

>f X <7 D C7)fS-^ffi(D h ^ ^ ^jE L < ia^ L r O-Stt 

-So 

[0 0 2 8] BJl8a(DttJSr'3fe7^^X^7DAvt>ll±$nfc 
S^fS^A^\ pfe^^-y K^S 1 CDili:^fi^^2 6 ^tH-LT 

50 »is^?nfc8aii?i^fS^5aJSfin i 2r'(i. if^«-^fc3it 



n 

oy<7^^t(oi>v^SitMJ$^i.xi^^m^tzm'^i^x 
mmmmm^^m±Lx. ^tt^siTs z^^ltt^ 

>XI^ (^*1^U>X2 0i:»iB!jU>X2 1) $5ttt^|ul 
[0 0 2 9] r<7TiX— ^ 1 7— J*1^SU>X 

Jk (^t*«iu>X2 0i:*ffl«ju>:^2 1) -3te7^-f;^^D 
>X2 o— 1 /4aSfi«[i 9 — 1 8 — 

^) 2 4 -fs^i&ei[5]% 2 5 -n^fs^-ss^ 2 6 

^S±iS^fliS«Jl 2— $III®«P4— T<7TilX--^ 1 7 

C0030] ^LT. B5l2CD<fc^fC5fe7''<;?.<7D<7)<S-^ 
«EcD3ttt±(0(411(::$l^-^/c4r)fcr^^jLX-'$i i 7fc 

Xl 6(J5Slt(aiat L, nijy— SiU>Xl e^s^iia 

®Rifrcf '&) ^col^r, BnKLfcT<:7 5^a.x— i 70 
<t=Lfc. «imig|i4r*!(D>^'J(rK1t$ii:-ci3<o 
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[00 3 2] lil|IB(D<fc^fcffi»ll^«iS^|?±5fif^^- 

^a.x— Si 1 7<Dffi«i«i|iW«-^a)ffi14&r^:fc:^$(DT- 

l+^(afS(Oti«<t ct^tif::. ^miffll4rtCD>^'JfcIBit^ 
ffi^PI^3StBA<. ElSaft^- Kr-K^ 

[0 0 3 3] lH^w^(Ditfirc^ttrt>^^r-rx<7D 

«P4rt(D>^ Ulc|Bli$;h.TL^fcT^^3.x— ^ 1 7(0 

x-'Si 1 7fr«|ifi-r*-i:f^J:y> 3gy— -SiU^Xl 
[00 3 4] C^I|±(D^I5tlc^;KrtN^>5fe7^-< 

4>*:«i. rtfflfflJa)3®^ic*>it^r^^3.x~'S' 1 i(D 
fc»':5t>r. ^+L-t**L*±*i±fc3«3i(DSE«iWffli«-^ 

30 T^^^x— ^ 1 7fc^ii^-r^>c<trcj: 

[o o 3 5] flfjffi<oui?B(i, r^^3.x— 1 7fz^^ 
3b^ T^^3.x— s» 1 7 ^3fe«±r'3fs<3Dia»r'Sir^/c 

40 faifcJ:oriT<f*:>*L^J:9fc^ttr4i<fcl>o ^tPfc. S3 
fc^-TMi^'^'y KSliS 1 f::*3l+*iau>X3 3 

^'5l>(i=i 'J>— -SI U>X1 6i:Dau>X3 3 

^iLX-^* 1 7r'3ttt±r'3ti4^roifcffi»jit&$-frfcy 

xi e^T^^^oLX— ^ 1 1 x^^^xm^-^i^iz^m 
m\^L^'^i>^^izHHi>mmn\^t^^x^i>(Dx^ ^ 

CO o 3 6] :^fc®4(i. 3 y >— -S^ u>X 1 6 <t, it 
50 ^U>X|^ (j^!^U>X2 Oi!:1iSttU>X2 1 ) ^(OfWI 



13 

a)*t13ju>X2 0fcASt$-a:^>c:i:fcj:y. 3feT-fX^ 

@ 2 jsixfm 3 $ u r was L fcife^-N KS^ia ^ 

[0 0 3 8] 04rc33^uri>-53t^'^^y KS^ST'fi. SE 
^ELfc@2at):0 3^::ot^Ti^i?BUfc5t!^^'y K«at 

m^umfSimf^tz-oi^xiomm^. m^iz7r:r^^^-j 
^^jlx— $12 2) ^m^x^ m^<oi&imt<otz^tzws, 

« t?^$ffl $ tL-g) Stt^ 3 4 COR«:WJJ»:«fi!t«W if ^f. L r l> 

^HT'fey. coEiizioLxr, 3 6{*s«r'fcy. ccd 

Lrt>^o C(D->Ua>S^3 6C0J:aa«PC0ffl3«J3 6 
btt. aT^ttfiP^!* (pT^^t^) 3 8(OJliaa53 8b<D@ 

(*[HlffittaJ3 eat 5?ttTL^>5>o fltlKCT) Rl^tt^ 3 8 

C00391 iiriaufc->y =i>sifi3 6a)D0ffi««P3 6 
\±^m(Dmmiz^^m^mm3 7 ti<mfA^tixi^i>^ m 
6.(D±d£8«ncDJ9m«s3 6 b tznLx. m^itmmmzj: 



(8) 2000-30290 

14 

{z^l>-simm,mQ 9 A<3K3t;**fcttX/<->5r 

4 0 36<. mmm^tzi^:^f<v^ •J>^;A^SfflLT«^ 

Wl«ffi3 9ttSS^3 5 a fcf8« 3?4xr tN*„ 
10 coo 40] «fIIBU/!iRn^1£IS3 8(0JSiZlffi3 8bl^. 

v-u =i>Sfi3 6(7)jtaa«J(0JBiasP3 e bfcs^Lfctt 
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